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The present invention relates to a device having a fric-
tion plug inserted therein, and to a method and apparatus
for producing the same.

It is an object of the present inveation to provide a
lock nut in the form of a body having a threaded bolt-
receiving opening extending therethrough, a threaded plug-
receiving opening exiending through a side wall of the nut,
a plug in said plug-receiving opening, the inner end of said
plug extending a predetermined distance into the boit-
receiving opening, the outer end of said plug terminating
within the plug-receiving opening substantially along the
first convolution of thread in said threaded plug-receiving
opening at the radially outer end thereof.

It is a further object cf the present invention to pro-
vide a lock nut of the type referred to in the preceding
paragraph in which the inner end of said plug has a con-
cave shape conforming generally to a boit in the bolt-
receiving opening.

It is a further object of the present invention to provide
a lock nut of the character described in which a length
of plug material is threaded through the plug-receiving
opening until its inner end extends a predetermined dis-
tance into the bolt-receiving opening, after which the plug
maierial is twisted off with a line of fracture located sub-
stantially along the crest of the first outer thread convolu-
tion in the threaded plug-receiving opening.

it is a further object of the present invention to pro-
vide apparatus for positioning a plug in a laterally ex-
tending plug-receiving opening extending from a side wail
of a mut body into the central bolt-receiving opening
thereof, comprising a plug stop element received within
the bolt-receiving opening of the nut body, means for
engagmﬂ the outer end of the threaded plug-receiving
opening with the end of a length of plug material and
for effecting relative rotation between the plug material
and nut body about the axis of the plug-receiving opening
to cause the plug material to be threaded into and through
the opening, and continuing the relative rotation until
the end of the plug material engages the plug stop ele-
ment and thereafter twists off the plug material within
the plug-receiving opening substantially along the crest
of the first thread convolution at the outer end of the
plug-receiving opening.

More specifically, it is an object of the present inven-
tion to provide apparaius comprising means for sup-
porting a nut body having a threaded bolt-receiving open-
ing and a threaded plug-receiving opening extending radi-
ally from a side of the nut body intoc the bolt-receiving
opening, including a mandrel to be positioned within
said bolt-receiving opening with predetermined clearance
with respect thereto, means for advancing and rotating
a length of plug material to bring the end thereof into
engagement with the outer end of the plug-receiving open-
ing and to screw said plug material into and through said
plug-receiving opening into engagement with said mandrel
and being effective thereafter to twist off the inserted plug
along a fracture line located within the plug-receiving
opening and extending generally along the crest of the
first thread convolution therein.

It is a further object of the present invention to pro-
vide apparatus as described in the preceding paragraph
in which the means for advancing and rotating the plug
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material has longitudinally sliding frictional engagement
therewith, and in which after the leading end of the plug

material has been partiaily threaded in the plug-receiving

opening of the nut body, the means is retracted along the
plug material while continuing to maintain rotative driv-
ing relation therewith.

It is a further object of the present invention to provide
apparatus of the character described comprising a nut
support including a plug stop element shaped to enter the
threaded bolt-receiving opening of the nut body, a head
supporting a length of plug material, means for rotating
the head, means for moving the head toward and away
from the nut support, said head having a frictional sliding
grip longitudinally of said plug material, means for ad-
vancing the head while rotating to engage the end of the
plag material in the threaded plug-receiving opening of
the nut body and during continued rotation thereof to
retract the head to slide longitudinally of the plug ma-
terial while maintaining rofative driving relation with
respect thereto, the retracting movement of said head
being timed to complete its retracting movement just after
the plug material has twisted off within the plug-receiv-
ing opening in the nut body to provide a fresh end of the
plug material at a position spaced from the outer end of
the lateral plug-receiving opening of the next nut body
to be positioned on said support,

It is a further object of the present invention to pro-
vide apparatus for advancing an elongated plug material
in threaded relation intc a lateral threaded plug-receiving
opening extending through a side wall of a nut body
into the threaded bolt-receiving opening thereof, compris-
ing plug material feeding and driving means effective to
advance an end of the plug material into engagement with
the outer end of the plug-receiving opening, to rotate the
plug material to thread it into the plug-receiving opening
and to cause relative advance between the plug material
and the plug material supporting and driving means lon-
gitudinally of the plug material to provide fresh plug
material having an end extending therebeyond.

Other objects and features of the invention will be-
come anpulent as the description proceeds, espec;lally
when taken in conjunction with the accompanying draw-
ing, illustrating preferred embodiments of the invention,
wherein:

FIGURE 1 is an enlarged view of the essential parts
of the plug inserting apparatus. .

FIGURE 2 is a view similar to FIGURE 1 showing
the plug supporting and driving head in its forward
position.

FIGURE 3 is a fragmentary view showing a portion of
the mechanism seen in FIGURES 1 and 2, with the head
completing its stroke in one direction.

FIGURE 4 is a view similar to FIGURE 3 showing
the completed lock nut and the relative position of
the head.

FIGURE 5 is an enlarged view illustrating the man-
ner in which the inserted plug fractures.

FIGURE 6 is a diagrammatic view illustrating a type
of chnck suitable for use in the present invention.

FIGURE 7 is a fragmentary sectional view showing
the invention applied to an annular collar or the like.

FIGURE 8 is a fragmentary sectional view showing
the invention applied to an elongated clement.

Before referring to the drawings the invention will be
described in general terms. In the first place, the inven-
tion relates to the insertion of a plug, usually of a suita-
ble plastic material such for example as nylon, in a
laterally extending generally radial threaded plug-receiv-
ing opening and extending from 2 side wail of a nut body
into the threaded bolt-receiving opening thercof. The
problem of inserting plugs of this type previously has
been largely the problem of controlling the amount which
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the inner end of the plug protrudes into the bolt-receiving
opening, and in the elimination of plug material at the
outer side of the nut body. It has been found that if the
nut body is placed on a mandrel of predetermined size,
and if a rod or length of plastic material is screwed into
the plug-receiving opening, eventually the inner end of
the plug engages the mandrel, thus predetermining the
amount of protrusion of the inner end of the plug. A
further rotation of the plug material relative to the nut
body causes the rod or length of plug material to twist
off entirely within the threaded plug-recciving opening.
The line of fracture resulting from twisting off of the
inseried plug from the remainder of the elongated plug
material takes place substantially along the crest of the
first or outer convolution of thread in the threaded plug-
receiving opening. Thus, the outer end of the inserted
plug is wholly within the plugreceiving opening so that
no separate step of removing plug material from the ex-
terior surface of the nut body is required.

Referring now to the drawings, there is illustrated more
or less diagrammatically, a simplified apparatus adapted
to perform the foregoing operation substantially auto-
matically. The nut body 18 is herein shown as a hex-
agonal nut having a central threaded bolt-receiving open-
ing 12 and a lateraily extending generally radial threaded
plug-receiving opening 14 which extends from a side 16
of the nut body to the central threaded bolt-receiving
opening therein.

In accordance with the present invention the nut body
12 is supported on a mandrel 18 and is retained on this
mandrel by suitable support means herein indicated as
upper and lower members 28 and 22 respectively. Sup-
port members 20 and 22 retain the nut 19 against ro-
taticn on the mandrel and may position the nut in cen-
tered relation on the mandrel so that uniform clearance
exists between the mandrel and the interior threaded bolt-
receiving opening 12. On the other hand, the nut 18 may
be mounted for limited transverse movement so that when
the plug is threaded through the plug-receiving opening
14, as will subsequently appear, the nut and mandrel may
be relatively displaced so that the mandrel engages the
inner surface of the threaded bolt receiving opening 12
at the side thereof directly opposite the threaded plug re-
ceiving opening 14,

Associated with the nut support structure is a driving
and feeding head indicated generally at 24 which includes
a chuck 26 adapted to grip an elongated rod or length
of plug material 28. The head 24 is driven in rotation by
suitable means such for example as a relatively wide drive
gear 30 in mesh with a driven gear 32 affixed to the head.
The head is reciprocated toward and away from the nut
support by suitable means herein diagrammatically illus-
trated as an eccentric roller 34. The roller 34 is rotated
by a shaft 36 and engages between flat radial surfaces 38
and 40. It will of course be apparent that during axial
reciprocation of the head 24 it may be continuously ro-
tated, since the gear 32 will remain at all times in mesh
with the driving gear 39.

The chuck 26 may conveniently be of a three-jaw type
diagrammatically illustrated in FIGURE 5, in which the
jaws 42 are provided with driving edges 44 extending
longitudinally of the rod as indicated in the figure which
insure that the jaws will at all times impart rotation to
the plug material or rod 28. On the other hand, the jaws
are applied under only sufficient radial pressure to the
rod 28 to insure advancement of the rod into engagement
with the nut body and initiation of threaded engagement
therewith. Thereafter, when the leading end of the rod
has engaged in the threads in the threaded plug-receiving
opening 14, the advance of the rod is determined by the
relative rotation between the nut body and rod. In other
words, the rod is driven in rotation at a predetermined
speed and after initial engagement with the plog receiving
opening is threaded into the opening at a rate determined
by the rotation of the head 24, and not the rate of ad-
vance of the head 24 axially of the rod.
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In FIGURE 1 the parts are shown with the head 24
fully retracted to the left and it will be observed that the
leading end of the rod or plug material 28 is spaced
laterally from the entrance to the threaded plug-receiving
opening 14. :

In FIGURE 2 there is shown the relationship of parts
at a time when the head 24 has been advanced to iis
maximum depth feed position. It will further be ob-
served that at this time the end portion of the rod or plug
material 28 is threaded into the plug-receiving opening
but has not been threaded completely through the open-
ing. In other words, there is at this time a definite space
between the end of the rod and the plug engaging surface
of the mandrel. In FIGURE 2 with the parts as shown,
it will be understood that continued rotation. of the ec-
centric roller 34 will initiate the return stroke of the
head 24.

Referring now to FIGURE 3 there is shown the rela-
tionship of parts occuring during the return stroke of the
head 24 when the inner end of the plug material has been
screwed completely through the threaded plug-receiving
opening 14 and its inner end has engaged the mandrel 18.
It will be observed that at this time the head 24 is in an
intermediate position and is moving to the left as indi-
cated by the arrow 46. This movement of the head re-
sults in slippage of the jaws longitudinally of the rod 28
so as to draw rod material beyond the head for the next
operation. Sliding of the head on the rod material of
course terminates as soon as the end of the rod within
the threaded opening 14 is twisted off. Also in this fig-
ure, the fracture line 48 is indicated. This is the ap-
proximate location of the fracture line which will result
from the continued rotation of the rod 28 after its inner
end has engaged the mandrel 18. It has been found
by thorough testing in production runs that the fracture
of the rod material takes place within the threaded open-
ing 14 substantially along the crest of the first convolu-
tion.of the thread in the threaded plug-receiving opening,
This fracture takes place in such a way that none of the
plug material extends outwardly beyond the plane side
surface 16 of the nut body and accordingly, a separate
operation to remove such protruding plug material is not
required. This is an important feature of the invention.

A second advantage resulting from the foregoing op-
eration is that the inner end of the severed plug, which is
indicated at 30 in FIGURE 6, is smoothed off or shaped
by the mandrel 18 so that it cooperates most efiiciently
as a friction locking plug with bolis threaded into the nut
body 10 in use.

Inasmuch as the relationship of parts illustrated in
FIGURE 3, which is assumed to illustrate the relationship
at the approximate instance of twisting off of the plug
from the rod or plug material, takes place durirng the re-
turn stroke of the head 24, it will be apparent that the
fresh twisted off end 52 of the plug material or rod 28 is
moved away from the side of the nut body 10 to the posi-
tion illustrated in FIGURE 6.

The completed nut 19 as seen in FIGURE 6 may of
course be removed from the support members 20 and 22
and from the mandrel 38 while the head 24 is in retracted
position, and replaced by a second nut. This may of
course be accomplished manuzally or by suitable auto-
matic feeding mechanism.

Referring now to FIGURE 4 there is shown in ep-
largement the relationship between the jaws 42, the rod
of plug material 28, and the mandrel 18 at the instant of
engagenient between the inner end of the plug material 28
with the mandrel. The inclined broken line 54 illustrates
the approximate zone of fracture along which the rod
will be twisted off as a result of continued rotation of the
driving jaws 42 after axial advance of the rod 28 has
been arrested by the mandrel acting as a plug stop ele-
ment. It will of course be appreciated that at the opposite
side of the nut the crest of the thread extends substantially
along the line 56 so that the fracture resulting from
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twisting off the plug from the end of the plug material
does not produce a flat radial surface. However, in all
cases this fracture takes place entirely within the threaded
opening 14. Clearly, the reason for this is that exterior
of the opening the rod 28 is not weakened by the threads
which are formed therein as the plug material is advanced
to self-threading relation into the threaded plug-receiving
opening 14.

While in the illustrated embodiment of the invention
the nut is shown as supported in fixed or substantially
fixed relationship while the end of the rod is advanced
while being rotated so as to thread itself into the threaded
plug-receiving opening, it will of course be apparent that
if desired the nut body as a whole could be rotated about
the axis of the threaded plug-receiving opening 14, and as
a second variation, the head 24 could remain stationary
while the nut support structure could not only rotate the
nut about the axis of the plug-receiving opening 14 but
could also effect movement axially into engagement with
the end of the rod to initiate the threading action and
then away from the head 24 to draw a new supply of plug
material through the jaws 42 of the chuck 26.

While it is very simple to provide for the feeding of
a new length of plug material through the head by pro-
viding for a frictional sliding engagement between the
chuck 26 and the rod 28, it would also be possible to pro-
vide for feeding advancement of the plug material by a
pair of jaws movable toward and away from each other
axially of the rod so that a predetermined length of rod
material could be advanced following each feed opera-
tion. However, the illustrated arrangement is preferred
since it is completely unnecessary to provide for advance
of a definite measured length of material, since the lon-
gitudinal feeding of the plug material relative to the head
automatically compensates for minor but possibly ac-
cumulating variations in length of the severed plugs 5.

In the foregoing the specific description has been limited
to the application of a locking or friction plug to a nut.
It is of course to be understood that the invention is not
so limited.
trated the application of a friction or locking plug 76 in
the threaded transverse or radially extending opening 72
formed in an annular body 74 having a central or inner
opening 76. It will be understood that the annular body
74 may be a collar or the like.

Referring to FIGURE 8 there is indicated the applica-
tion of the present invention to an elongated body 89 hav-
ing a channel 82 therein and a threaded opening 84 ex-
tending completely through a side wall of the channel.
In this case it is desired to provide a friction element 85
having its inner end projecting a predetermined distance
within the channel 82. Since the threaded opening 84
is provided in the side wall 87 it will be apparent that
the side wall 88 constitutes an obstruction which renders
difficult if not impossible, the efficient provision of a blind
recess at the location of the threaded opening 84 into
which the friction plug 86 could be inserted. In this case,
as in the nut and annular body, the threaded opening
84 is provided completely through the side wall and the
plug is screwed into the threaded opening until its ad-
vance is arrested by a suitable stop element positioned
within the channel §2. 1t will of course be understocd
that the channel may constitute a guide for a sliding cle-
ment in a machine tool or the like.

The drawing and the foregoing specification constitute
a description of the improved lock nut and a method and
apparatus for producing the same in such full, clear, con-
cise and exact terms as to enable any person skilled in
the art to practice the invention, the scope of which is
indicated by the appended claims.

What I claim as my invention is:

1. Apparatus for inserting a lock plug in a threaded
plug-receiving opening extending from a side wall to a
central opening of an anaular body comprising a sup-
port for the body, a mandrel shaped to enter the central

In FIGURE 7 for example, there is illus-
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opening with predetermined radial clearance, a rotary
head baving a portion shaped to grip a length of plug
material, means for advancing said head to thread the
rlug material into said plug-receiving opening and op-
erable to continue driving said plug material in rotation
until the insner end thereof is arrested by said mandrel,
at which time said plug material twists off substantially
along the crest of the first outer convolution of thread
within said plug-receiving opening, and means for effect-
ing an advance of plug material relative to said head be-
tween successive advance movements of said head.

2. The method of inserting a friction plug into a
threaded transverse opening extending completely through
a wall of a body in such a way as to cause one end of said
plug to extend beyond one side of said wall a precisely
predetermined distance and to cause the other end of said
plug to be completely received within said threaded
opening to prevent extension thereof beyond the other
side of said wali which comprises providing a plug stop
element at a predetermined spacing from the said one
side of said wall in registration with said opening, screw-
ing a length of a plastic material through the transverse
opening until iis inner end engages said stop element,
and continuing to turn said plastic material thereafter
to-twist it off substantially along the crest of the first con-
volution of thread within the transverse opening at the
radially outer end thereof.

3. Apparatus for inserting a lock plug in a threaded
plug-receiving opening extending through a side wall of
a body comprising a support for the body, a plug stop
member positioned in spaced relation to the wall in align-
ment with the threaded opening theretbrough, a rotary
head inciuding means to grip a length of plug material
ai a point spaced from a free end thereof, means for
reciprocating said head in alignment with the threaded
opening in advance and retraction strokes to imitiate
threading of the plug material into the threaded open-
ing during initial advance of said head and operable to
continue driving said plug material in rotation until and
after the inner end thereof is arrested by said plug stop
member, at which time the plug material twists off sub-
stantially along the crest of the first outer coavolution
of thread within the threaded opening, and means for
advancing said plug material longitudinally relative to
said head between guccessive advance strokes thereof,

4. Apparatus as defined in claim 3 in which said head
comprises jaws effective to drive said plug material in
rotation and to grip said plug material with sufficient
frictional force longitudinally thereof to initiate threaded
engagement between said plug material and the threads
in the threaded opening of the bedy but to provide for
slippage of said jaws along said plug material upon move-
ment of said head in iis retraction stroke during continued
advance of the plug material in the threaded opening of
the body.

5. Apparatus as defined in claim 4 comprising means
for timing the reciprocation of said head fo initiate its
retraction stroke prior to severance of the plug material
following engagement with the plug stop member and to
terminate the retraction stroke after severance of the plug
material,

6. Apparatus for inseriing a lock plug in a threaded
plug-receiving opening extending from a side wall to the
threaded central opening of an anaular body comprising
a support for the body, a mandrel shaped to enter the cen-
tral opening with predetermined radial clearance, a rotary
head having jaws effective to grip the elengated plug ma-
terial so as to apply sufficient rotary force thereto to
twist off the material and to apply a limited longitudinal
frictional force sufficient, together with the rotary force,
to Initiate threading of the plug material into the threaded
opening but to provide for relative slippage between the
jaws and the plug material when the limited longitudinal-
force is exceeded, means for advancing said head to thread

the plog material into said plug-receiving opening and op-
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erable to continue driving said plug material in rotation
until the inner end thereof is arrested by said mandrel,
at which time said plug material twists off substantially
along the crest of the first outer convolution of thread
withinl said plug-receiving opening, and means for re-
tracting said head during the interval following initial
threading of the plug material into the threaded plug-re-
ceiving opening and prior io twisting off the plug material
in the opening, to reposition the head and plug material
for a successive operation.

7. Apparatus for inserting a lock plug in a threaded
plug-receiving opening extending from a side wall to the

entral opening of an annuiar body comprising a support

for the body, a mandrel shaped to enter the central open-
ing with predetermined radial clearance, a rotary head
having jaws effective to grip the clongated plug material
so as to apply sufficient rotary force thereto to twist off
the material and to apply a limited longitudinal frictional
force sufficiernt, together with the rotary force, to initiate
threading of the plug material into the threaded cpening
but to provide for relative slippage between the jaws and
the plug material when the limited longitudinai force is
exceeded, said head being reciprocable toward and away
from the annular body while the plug material is being ad-
varced in the plug-receiving opening. '

8. Apparatus for inserting a lock plug in a threaded
plug-receiving opening extending from a side wall to the
central opening of an annular body comprising 2 support
for the body, a mandrel shaped to enter the central open-
ing with predetermined radial clearance, a rotary head
having jaws effective to grip the elongated plug material
so as to apply sufficient rotary force thereto to twist off
the material and to apply a limited longitudinal frictional
force sufficient, together with the rotary force, to initiate
threading of the plug material into the threaded opening
but to provide for relative slippage between the jaws and
the plug material when the limited longitudinal force is ex-
ceeded, said jaws being reciprocable toward and away
from the annular body in a fixed stroke, said stroke being
timed to initiate its movement away from the body while
the plug material is being advanced in the plug-receiving
opening and to terminate its movement away from the
body after twist-off of the plug to retract the end of the
plug material from the annular body.

9. Apparatus of the class described comprising a sup-
port including a plug stop element adapied to enter the
central opening of an annular body having a threaded
plug-receiving opening extending through a side wall
thereof into the central opening thereof, a plug support
adapted to grip an elongated rod of plug material to pre-
vent relative rotation between the rod and plug suppori
while providing for a limited frictional force to oppose
sliding therebetween longitudinally of the rod sufficient to
initiate threading of the piug material into the threaded
opening but to provide for relative slippage when the
Iimited force is exceeded, means for effecting relative ro-
tation between said supports, means for effecting approach
and separation between said supports in timed sequence
to cause relative approach between said supports to start
screwing the end of the rod of plug material into the plug-
receiving opening, then during continued advance of the
plug into the plug-receiving opening as a conseguence of
continued relative rotation between said supporis initiating
separation between said supports to cause relative sliding
between said plug support and the rod longitudinally of
the rod, and continuing relative rotaticn between said
supports until the rod end engages the plug stop element
and the rod twists off within the plug-receiving opening
substantially along the crest of the first thread convolution
at the radially outer end thereof.

10. Apparatus of the class described comprising a body
support including a plug stop element adapted to enter the
ceniral opening of an annular body having a threaded
plug-receiving opening extending through a side wall
thereof into the cen(ral opening thercof, a plug support
adapted to grip an glongated rod of plug material to pre-
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vent relative rotation between the rod and plug support
while providing for a limited frictional force to oppose
sliding therebetween longitudinally of the rod sufficient to
initiate threading of the plug material into the threaded
opening but to provide for relative slippage when the
limited force is exceeded, means for effecting approach
and separation between said supports in timed sequence to
cause relative approach between said supports to start
screwing the end of the rod of plug material into the plug-
receiving opening, then during continued advance of the
plug into the plug-receiving opening as a consequence of
continued relative rotation betwesn said supports initiat-
ing separation between said supports to cause relative slid-
ing between said piug support and the rod longitudinaily
of the rod, continuing relative rotation between said sup-
ports until the rod end engages the plug stop element and
the rod twists off within the plug-receiving opening sub-
stantially along the crest of the first thread convolution
at the radially outer end thereof, and continuing relative
separating movement between said supports following
twist-off of the rod to position the fresh end of the rod in
position to be spaced from a new body received in said
body support.

11. Apparatus of the class described comprising a
support for a body baving a threaded opening extending
through a wall thereof, a plug stop element positioned at
one side of said wall in alignment with the threaded open-
ing and in predetermined spaced relation thereto, a plug
support adapted to grip an elongated rod of plug mate-
rial at a point spaced from a free end thereof with the
rod in alignment with the threaded opening, said plug
support including means to prevent relative rotation be-
tween the rod and plug support while providing for rela-
tive frictionally opposed sliding movement thercbetween
longitudinally of the rod, means for effecting relative rota-
tion between said supports, means for effecting approach
and separation between said supports in timed sequence to
cause relative approach between said supports to start
screwing the end of the tod of plug material into the
threaded opening and for thereafter initiating relative
separation between said supports prior to engagement be-
tween the end of the rod and said plug stop element.

12. Apparatus as described in claim 11 in which
the means for effecting approach and separation between
the supports is effective to terminate relative separation
between said supports after the portion of the rod within
the threaded opening has been twisted off from the re-
mainder of the rod as a result of continued rotation
following its engagement with the plug stop element.

13. The method of imserting a {riction plug into a
threaded transverse opening extending completely through
a wall of a body in such a way as to cause one end of
said plug to extend beyond one side of said wall a
precisely predetermined distance and to cause the other
end of said plug to be completely received within said
threaded opening to prevent extension thereof beyond
the other side of said wall which comprises sepporting
the body in fixed positions, providing a plug stop member
at a predetermined spacing from one side of the wall in
registration with the threaded opening, positioning a rod
of a plastic material in alignment with the threaded open-
ing, applying a rotary driving force to said rod at a point
spaced from the end thereof adjacent the wall of sufficient
magnitude to twist off the rod when its rotation is ar-
rested, applying a longitudinal feeding force to the rod
of sufficient magnitude to advance the end of the rod
into engagement with the threads at the adjacent end of
the threaded opening and in conjunction with the rctation
thereof to initiate screwing of the rod into the threaded
opening, and during continued advance of the rod into the
threaded opening, reversing the direction of application
of force longitudinally of the rod to apply a force tend-
ing to withdraw the rod from the body but at a magnitude
insufficient to overcome the resistance of the threaded
engagement between the portion of the rod in the open-
ing and the threads in the opening, continuing the appli-
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cation: of the rotary driving force until the rod twists
off along the first full thread convolution within the
threaded opening, and continuing the application of the
force tending to withdraw the rod following severance to
space the exposed end of the rod from the body.
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